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Abstract 
This paper deals with the taxonomy of the pollen grains of Interporopollenites fgen. f rom three 
habitats (Arada, Aveiro, Preza) in Portugal. Twenty-six form-species were present twenty-two of 
these new ones. The habitats investigated from a characteristic facies or level within the Upper 
Cretaceous Period, that is primarily characterized by being rich in these pollen grains. 
Introduction 
The Interporopollenites genus was described by W E Y L A N D and K R I E G E R (1953) 
from sediments of the Upper Cretaceous Period at Aachen. T H O M S O N and P F L U G 
(1953) classified all the primary short-axial angiospermous pollens, including the 
new species belonging to this genus and described by them, into the collective genus 
Extratriporopollenites P F L U G 1953a. P F L U G (1953b), in the course of founding the 
Normapolles stemma genera, applied the original name again. G Ó C Z Á N , G R O O T , 
K R U T Z S C H and P A C L T O V Á (1967), in re-elaborating the Normapolles genera, gave 
us a new description of that genus, too. The stratigraphic significance of these pollen 
grains arose particularly in K R U T Z S C H ' S paper (1966) reporting on several fsp. names 
whose detailed description is still missing. K E D V E S and D I N I Z (1967), in their preli-
minary report on the sporomorphs of sediments f rom the Upper Cretaceous Period 
at Aveiro, established the next geological period (Santon/Campan), inter alia on 
the basis of the abundant occurrence of this form-genus. Several other publications 
have since pointed out the pollen grains of this genus from numerous habitats, 
mainly from sediments of the Upper Cretaceous, but also from the Lower Tertiary 
Period. The initial description however, have, not been followed by new ones. 
H E G E D Ű S , K E D V E S and P Á R D U T Z (1972) described a new species from the Aveiro 
habitat and investigated its exine ultrastructure too. The ultrastructure results threw 
new light upon the earlier, exclusively light-microscopic results in the case of this 
genus. 
During the spore-pollen investigation of several habitats in Portugal from the 
Upper Cretaceous Period, the sporomorphous composition of "Aveiro type" was 
found in further habitats (Arada and Preza). Among the Angiospermatophyte pollen 
grains the large number and variety of forms of these are very remarkable. From the 
extremely rich material, in this paper we describe the pollen grains of the Inter-
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poropollenites fgen.; this will be followed by other publications in this way even-
tually giving a complete picture about the sporomorphous composition of the habitats 
investigated. 
Materials and Methods 
The pollen grains of the three habitats mentioned in the introduction, that are 
to be classified in the Interporopollenites fgen., are described in the following way. 
For the exine structure of course, we also use the experiences obtained during the 
electronmicroscopic investigations. As concerns the exine, we use the nomenclature 
that is already to be regarded as general in ultrastructure investigations. Unfor tu-
nately, many of them can be observed only with a light-microscope, but the caracteris-
tic possibly occurring in their described forms is also doubtful ; for instance, the 
spinae on the tectum, or the channel's in it. It is obvious, therefore, that the light-
microscopic descriptions cannot be perfect in the present state of our knowledge. 
In the diagnoses, founded in this case exclusively on light-mosecroscopic observations, 
only the observed marks are given. These will presumably be completed in the near 
future with the TEM and SEM diagnoses, only on the basis of which we can get a 
complete picture of a pollen form-species. We think, however, that in the case of 
stratigraphic and palaeoecologic investigations the method applied in present 
work is also convenient, giving a good basis for comparison in the following inves-
tigations. 
Results 
The pollen grains demonstrated can be classified into two large groups: homo-
polar pollen grains (with the same figurations on both surfaces) and heteropolar 
ones. The homopolar pollen grains can be divided into two further morphological 
groups: (1) both surfaces are without decoration, smooth; (2) both surfaces are 
decorated with the same figurations. The pollen grains demonstrated are described 
in this morphological order. 
I.I Interporopollenites milium (PF. 1953a) PF. 1953b (Plate I, 1—6). 
P l a t e I. 1-3. — Interporopollenites initium (P . 1953a) P . 1953b. prep. Preza—III—3; cross-
table No. 11.3-104.3. 
4-6. — lllllnterporopolienites initium (P . 1953a) P . 1953b, forma tetraexitus, prep. 
Preza—III—10; cross-table No. 8.8/115.8. 
7-9. — Interporopollenites endotriangulus H , K and P 1972, prep. 
Aveiro—6; cross-table No. 13.2/115.0. 
10-12. — Interporopolieniles subgranulosus n. fsp., prep. Preza—III—18; cross-table 
No. 15.8/107.4. 
13-15. — Interporopollenites rancampoae n. fsp., prep. Preza—III—6; cross-table No. 
19.3-107.0. 
16-18. — Interporopollenites rancampoae n. fsp., prep. Preza—III—7; cross-table No. 
15.2/121.1. 
19-21. — Interporopollenites rancampoae b. fsp., prep. Preza—III—3; cross-table M 
19-21. — Interporopollenites rancampoae n. fsp., prep. Preza—III—3; cross-table N o . 
11.9/115.9. 
22-24. — Interporopollenites proporus W . and K . 1953, prep. Aveiro—4; cross-
table No. 18.5/109.4. 
25-27. — Interporopollenites ornatus n. fsp., prep. Preza—III—7; cross-table No. 15.2/121.2 
M : X 1000 
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Plate I 
4 6 M. KEDVES and MÁRIA HEGEDŰS 
P r e s e n c e : Upper Cretaceous Period, Santón/Campan: Arada. Aveiro, Preza. 
1.2. Interporopolleni les endoiriangulus H E G E D Ű S , K E D V E S and P Á R D U T Z 1972 
(Plate I, 7—9). 
P r e s e n c e : Upper Cretaceous Period, Santon/Campan: Aveiro. It is interesting 
that, apart f rom the typical habitat, it has not been found anywhere else as yet. 
1.3. Interporopollenites subgranitlosus n. fsp. (Plate I, 10—12). 
D i a g n o s i s 
The equatorial contour is triangular with convex sides. The angles of the pollen 
grain, particularly in the germinal region, are strongly prominent, and more or less 
semicircular. The surface is smooth, without decoration. The exopores are more 
or less elliptical, with a maximum size of 3.4—4 p. The extragerminal exine is 0.6 p 
thick its three layers being by and large of equal thickness. The foot layer is not sepa-
rated from the columella layer; the endannulus is 2.4—2.6 p thick. The components 
of the columella layer are comparatively large and on the whole surface of the pollen 
grain there is a marked intragranular structure. At the angles of the pollen grain, 
the columella layer becomes many times thicker. The endogerniinalia is wide, with 
a diameter of 7 p or so. 
M a x i m u m s i z e : 27p, in further specimens 26—32p. 
H o l o t y p e : Plate I, 10—12, prep. Preza—III—18; cross-table No. 15.8 107.4. 
L o c u s t y p i c u s : Preza, sediments f rom the Upper Cretaceous Period. 
S t r a t u m t y p i c u m : Carbonic clay. 
D e r i v a t i o n o m i n i s : From the structure of the exine. 
D i f f e r e n t i a l d i a g n o s i s : It can be distinguished well f rom /. milium (PF. 1953a) 
PF. 1953b by means of its larger size, the exine structure and the prominent germinal 
region. 
P r e s e n c e : Upper Cretaceous Period, Santon/Campan: Aveiro, Preza. 
1.4. Interporopollenites rancampoae n. fsp. (Plate I, 13—21). 
D i a g n o s i s 
The equatorial contour is triangular, with convex or concave sides; at the angles 
the germinal region is strongly prominent in the form of a circle. Both surfaces are 
smooth. The exopores are approximately circular, their diameters being about 2 p. 
The extragerminal exine is 1.5 p thick, and has three layers (tectum, columella layer 
and foot layer) which are by and large equal. In the germinal region, and primarily 
at the angles, the columella layer becomes extremely thick, the thickness of this one 
layer exceeding 2 p. The endannulus is about 3 p thick, and the endopore 2 p wide. 
M a x i m u m s i z e : 16 p, in further specimens 14—20p. 
H o l o t y p e : Plate I, 13—15, prep. Preza—III—6; cross-table No. 19.3/107.0. 
L o c u s t y p i c u s : Preza, sediments f rom the Upper Cretaceous Period. 
S t r a t u m t y p i c u m : Carbonic clay. 
D e r i v a t i o n o m i n i s : From Dr. M. Van Campo. 
D i f f e r e n t i a l d i a g n o s i s : It is distinguished from /. initium (PF. 1953a) PF. 
1953b, as well as from /. subgranulosus n. fsp. by its smaller size, the separate germinal 
regions, and thinner extragerminal exine. 
P r e s e n c e : Upper Cretaceous Period, Santon/Campan: Aveiro, Preza. 
2 . 1 . Interporopollenites proporus W E Y L . and K R I E G . 1 9 5 3 (Plate I , 2 2 — 2 4 ) 
P r e s e n c e : Upper Cretaceous Period, Santon/Campan: Aveiro, Preza. 
2.2. Interporopollenites ornatus n. fsp. (Plate I, 25—27; Plate 2, 1—3). 
P O L L E N G R A I N S O F T H E I N T E R P O R O P O L L E N I T E S F G E N 47 
D i a g n o s i s 
The equatorial contour is triangular, with mildly convex sides. The germinal 
region is only slightly prominent, mainly at the angles of the pollen grain. The 
surface is granulate or finely rugulate, and the size of the sculpture components is 
1—1.5 |i. The exopores are drop-shaped, generally elongated in the radial direction, 
their average size being 3 x 2 n. Round the exogerminaliae, there is an ectexine 
thickening about 1.5 n wide, an annulus, with a granulate surface of undulatory 
rim. The exine is usually 2.5 n thick, and three—layered. The tectum is very thin 
( V = 1/2-3/1). The foot layer becomes thick centripetally in the germinal region, 
and there is an endannulus about 3 ja thick. The columella layer is not separated 
from the foot layer, and there is no vestibulum. At the angle, the columella layer 
is only a little thicker than in the extragerminal region. The endopore is about 1 n 
wide. 
M a x i m u m s i ze : 21 n, in further specimens 19—23n. 
H o l o t y p e : Plate 1, 25—27, prep. Preza—111—7; cross-table No. 15.2/121.2. 
L o c u s t y p i c u s : Preza, sediments f rom the Upper Cretaceous Period. 
S t r a t u m t y p i c u m : Carbonic clay. 
D e r i v a t i o n o m i n i s : From its decorated surface. 
D i f f e r e n t i a l d i a g n o s i s : It is well-distinguished from the other Interporopollenites 
fsp. by its characteristic sculpture, smaller size, and relatively thick exine. 
P r e s e n c e : Upper Cretaceous Period, Santon Campan: Arada, Preza. 
2.3. Interporopolleniies rugulalits n. fsp. (Plate 2., 4—9). 
D i a g n o s i s 
The equatorial contour is triangular, with straight, mildly convex or concave 
sides. Both surfaces are flat and decorated with I—4|i wide rugulate elements. The 
exopores are elliptical, their average size being 2 x 3 n. The extragerminal exine is 
I n thick, and three-layered; the tectum, columella layer, and foot layer are of equal 
thickness. At the angles, the columella layer becomes a little thicker, and the two 
external layers of the ectexine are I n thick here too. The foot layer in the germinal 
region becomes very thick. The endannulus is wedge-shaped and mostly 2yt thick. 
The endopore is 3 n in diameter, widening out centrifugally. 
M a x i m u m s i z e : 26 n, in further specimens 24—30n. 
H o l o t y p e : Plate 2, 4—6, prep. Preza—III—5; cross-table No. 15.9/104.3. 
L o c u s t y p i c u s : Preza, sediments from the Upper Cretaceous Period. 
S t r a t u m t y p i c u m : Carbonic clay. 
D e r i v a t i o n o m i n i s : From the characteristic sculpture of the pollen grain. 
D i f f e r e n t i a l d i a g n o s i s : It differs from /. ornatus n. fsp. in its characteristic 
sculpture and in having no decoration round the endopores. 
P r e s e n c e : Upper Cretaceous Period, Santon/Campan: Aveiro, Preza. 
2.4. Interporopollenites weylandi n. fsp. (Plate 2., 10—12). 
D i a g n o s i s 
The middle part of the pollen body is approximately circular. The germinal 
region is circularly very prominent. On both surfaces, the exine part that connects 
the germinal regions is more or less prominent, with a Y shape. In the prominent 
part, the exine is somewhat thicker than in other parts of the pollen grain. The 
ornamentation is rugulate. The extragerminal exine on the equator is extremely thin, 
about 0.4—0.5 n_ Often even the triple division of the ectexine cannot be recognized. 
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The surface is smooth. The exospores are generally elliptical, their maximum size 
being about 4—6 p. In the germinal region, the tectum and columella layer of the 
ectexine are considerably thicker than the extragerminal ectexine: 1.3—1.5 p. The 
separation of the tectum and columella layer is marked in this region. The vestibulum 
is comparatively large, the foot layer curving, often having in its middle a hardly 
observable endogerminalia, with an about 3 p diameter. There is no endannulus. 
M a x i m u m s i z e : 28p, in further specimens 24—30p. 
H o l o t y p e : Plate 2, 10—12, prep. Preza—III—19; cross-table No. 8.1/109.0. 
L o c u s t y p i c u s : Preza. sediments from the Upper Cretaceous Period. 
S t r a t u m t y p i c u m : Carbonic clay. 
D e r i v a t i o n o m i n i s : From Prof. Dr. R. H. Weyland, one of the describers of 
the genus. 
D i f f e r e n t i a l d i a g n o s i s : It is well-distinguished from the other pollen grains 
by its vestibulum and characteristic thickening. 
P r e s e n c e : Upper Cretacous Period, Santon/Campan: Preza. 
2.5. Interporopollenites nagvae n. fsp. (Plate 2, 13—18). 
D i a g n o s i s 
The equatorial contour is triangular, with convex or undulatory sides. The 
characteristic of the form-species is given by the comparatively thick ectexine, with 
verrucate-rugulate decoration and, on both surfaces, with 4 p wide ectexine thickenings 
(arci) passing from angle to angle, their rim being undulatory, leaving in the middle 
a thinner ectexine part that is by and large triangular. The extragerminal exine 
is generally 2.5 p thick. Of the three layers, the foot layer is the thinnest, while the 
tectum and the columella layer are by and large of equal thickness. The columella 
layer is a little separated from the thickened foot layer. In contrast to the other 
form-species, in the angles the columella layer grows a little narrow. The combined 
thickness of it and the tectum is only I p. The endannulus is 1.5 p thick, and the 
diameter of the endogerminalia is 3 p or so. 
M a x i m u m s i z e : 20p, in further specimens 18—22p. 
H o l o t y p e : Plate 2, 13—15, prep. Preza—III—8; cross-table No. 14.0/106.9. 
L o c u s t y p i c u s : Preza, sediments from the Upper Cretaceous Period. 
S t r a t u m t y p i c u m : Carbonic clay. 
D e r i v a t i o n o m i n i s : From Dr. E. Nagy. 
P l a t e 2. 1-3. — Interporopolleniles ornatiis n. fsp., prep. P reza— I I I—17; cross-table No. 
17.2/108.8. 
4-6. — Interporopolleniles rugulatus n . fsp.. prep. Preza—III—5; cross-table No. 
21.2/107.0. 
10-12. — Interporopolleniles weylandi n. fsp. , prep. Preza—III—19; cross-table No. 
8.1/109.0. 
13-15. — Interporopolleniles nagvae n. fsp. , prep. Preza—8; cross-table N o . 14.0/106.9. 
16-18. — Interporopolleniles nagyae n . fsp., prep. Preza—III—1 ;cross- table N o . 17.0/105.6 
19-21 .— Interporopolleniles zaklinskaiae n . fsp.. prep. Preza—III—3; cross-table N o . 
8.2/116.2. 
22-24. — Interporopolleniles zaklinskaiae n . fsp., prep. P r e z a — I I I — I I ; cross-table N o . 
5.6/104.5. 
25-27. — Interporopolleniles mieroporus n. fsp. . prep. Avei ro—8; cross-table No.4.2-104.9. 
28-30. — Interporopolleniles mieroporus n . fsp. . prep. Preza—III—8( cross-table N o . 
9.0-118.1. 
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D i f f e r e n t i a l d i a g n o s i s : It is distinguished from the other pollen grains of the 
form-genus by its characteristic decorative elements. 
P r e s e n c e : Upper Cretaceous Period, Santón/Campan: Arada, Preza. 
2.6. Inierpropollenites zaklinskaiae n. fsp. (Plate 2, 19—24). 
D i a g n o s i s 
The equatorial contour is triangular, with straight or convex sides, and with 
a half-ball shaped germinal region which is strongly separated from the pollen body. 
On both proximal and distal surfaces there is a characteristic thickened arcus, about 
2.4—3 n wide, f rom angle to angle, that is perforated finely, and contains in the middle 
of both poles a by and large triangular space. The level of the exopores is in the 
germinal part, below the exine part mentioned. The arci partly convert up the ellip-
soidal exopores whose maximum size is about 5 n_ The extragerminal exine on the 
equator is extremely thin; it is always below 0.5 n : 0.3—0.4 The surface is smooth. 
The triple division of the exine cannot be recognized exactly because of its being 
extremely thin. In the germinal part, however, the exine is very thick. The foot 
layer forms a 2.4 n thick endannulus. There is no vestibulum. The tectum is very 
narrow. At the angles of the pollen, a large part of the ectexine is given by the 
columella layer, whose structure, too, can be recognized a little. The endogerminalia 
is 2.4 n wide. 
M a x i m u m s i ze : 24n, in further specimens 20—30^. 
H o l o t y p e : Plate 2, 19—21, prep. Preza—III—3; cross-table No. 8.2/116.2. 
L o c u s t y p i c u s : Preza, layers from the Upper Cretaceous Period. 
S t r a t u m t y p i c u m : Carbonic clay. 
D e r i v a t i o n o m i n i s : From Prof. Dr. Zaklinskaia, E.D. 
D i f f e r e n t i a l d i a g n o s i s : Its prominent germinal region and the decorated surface 
of the arci differ from those of 1. nagyae n. fsp. 
P r e s e n c e : Upper Cretaceous Period, Santon/Campan: Aveiro, Preza. 
2.7. Interporopollenites microporus n. fsp. (Plate 2, 25—30). 
D i g n o s i s 
The equatorial contour is triangular, with straight or mildly concave sides. 
The germinal region is not prominent. On both surfaces, the ectexine grows signi-
ficantly thick arci, surrounding a triangular space in the middle. It does not surround 
the angles but is united before them. Along the sides, the surface formations are 
about \ n wide and approximately 2 near the poles. The exopores are remarkably 
small, their maximum diameter not exceeding 0.5 n ; their shape is circular. Owing 
to the characteristic formations of the pollen grains, the structure of the equatorial 
exine can be studied only with difficulty. The extragerminal exine is generally I \i 
thick, the three layers being by and large of equal thickness. The foot layer in the 
germinal region becomes characteristically thick, about I JI, forming a more or less 
wedge-shaped endannulus. The endopore is comparatively wide, its diameter being 
about 2 n . 
M a x i m u m s i z e : 12n, in further specimens 10—14p. 
H o l o t y p e : Plate 2, 25—27, prep. Aveiro—8, cross-table No. 4.2/103.9. 
L o c u s t y p i c u s : Aveiro, layers f rom the Upper Cretaceous Period. 
S t r a t u m t y p i c u m : Carbonic clay. 
D e r i v a t i o n o m i n i s : From its small exopores. 
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D i f f e r e n t i a l d i a g n o s i s : It is distinguished from the similar pollen grains by 
its small size and characteristic surface decoration. 
P r e s e n c e : Upper Cretaceous Period, Santon/Campan: Aveiro, Preza. 
The heteropolar pollen grains are similarly divided two subgroups: (1) only 
one surface of the pollen grains is decorated, while the other is smooth; (2) both 
surfaces are decorated, the decoration being different. 
3.1. Inlerporopollenites nimbus PF. 1953b (Plate 3, 1—3). 
P r e s e n c e : Upper Cretaceous Period, Santon/Campan: Arada. Aveiro. 
3.2. Inlerporopollenitesplicatus n. fsp. (Plate 3, 4—6). 
D i a g n o s i s 
The equatorial contour is triangular, with mildly convex or concave sides. 
On one of the surfaces there are definite, narrow arci, passing from angle to angle. 
The exopores are mostly radially-oriented ellipsoidal or drop-shaped, with an 
average size of 3 .4x2yi . The other surface is smooth. In the extragerminal region 
it is thin, usually I ji, the tectum, columella layer, and foot layer being by and large 
of equal thickness. At the angles of the pollen grain, the columella layer becomes 
thick; the combined thickness of the two external layers is about 1.5 n. The endan-
nulus is small, often hardly observable. It is 2\i thick. 
M a x i m u m s i ze : 35 n, in further specimens 32—40ji. 
H o l o t y p e : Plate 3, 4—6; prep. Arada—8—1, cross-table No. 19.3/119.4. 
L o c u s t y p i c u s : Arada, sediments from the Upper Cretaceous Period. 
S t r a t u m t y p i c u m : Carbonic clay. 
D e r i v a t i o n o m i n i s : From the characteristic plicae-like arci. 
D i f f e r e n t i a l d i a g n o s i s : It is well distinguished from I. nimbus PF. 1953b by its 
much larger size and its plicae-like arci, and by that the arci surround a thin-walled 
triangular space. In I. nimbus PF. 1953b the arci are Y-shaped. 
P r e s e n c e : Upper Cretaceous Period, Santon/Campan: Arada. 
3.3. Inlerporopollenites triangulus n. fsp. (Plate 3, 7—9). 
D i a g n o s i s 
The equatorial contour is triangular, with straight sides and angles rounded off 
only a little. It is a heteropolar pollen, but this is only slightly marked. On one side, 
at the pole, there is a more or less triangular exine attenuation. There are no further 
differentiations in the pollen grain. The exopores are generally radially-oriented, and 
ellipsoidal or drop-shaped. Their lenght is about 3.4 n, and their width 1 n or so. 
The extragerminal exine on the equator is 1.8 n thick. The foot layer reaches about 
half the complete thickness of the ectexine; the tectum is a little thicker than the 
columella layer. There is no vestibulum. The endannulus is generally 3 n thick. 
In the apex, the tectum and foot layer are about 1 n. and the diameter of endopore 
is similarly 1 n. 
M a x i m u m s i z e : 17 n, in further specimens 15—20n. 
H o l o t y p e : Plate 3, 7—9, prep. Preza—III—2; cross-table No. 21.0/109.4. 
L o c u s t y p i c u s : Preza, sediments from the Upper Cretaceous Period. 
S t r a t u m t y p i c u m : Carbonic clay. 
D e r i v a t i o n o m i n i s : From its characteristic triangular contour. 
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D i f f e r e n t i a l d i a g n o s i s : It is distinguished from /. nimbus PF. 1953b. which is 
similar in size to it. by the shape of the exopores and the exine-attenuation at one 
of the pollen. 
P r e s e n c e : Upper Cretaceous Period. Santón/ Campan: Preza. 
3.4. Inierporopolleniies ihomsoni n. fsp. (Plate 3, 13—15). 
D i a g n o s i s 
The equatorial contour is triangular, with convex sides. The germinal region 
is a little prominent and on the surface, round the exospores, there is a well-de-
finiable annulus about 4 p wide; the other surface is smooth, without any particular 
formation. The exopores have 3.5—4 p diameters and are circular or ellipsoidal. 
The extraaerminal exine in the equatorial region is generally about I p thick, and 
the tectum, columella layer, and foot layer are by and large equally thick. In the 
germinal region, the thickened foot layer links up closely with the columella layer. 
The endannulus is characteristically wedge-shaped, and 5 p thick. At the angle of 
the pollen grain the germinal tectum and columella layer are comparatively thin. 
M a x i m u m s i z e : 30p, in further specimens 27—32 p. 
H o l o t y p e : Plate 3, 13—15, prep. Preza—III—22; cross-table No. 20.9/110.9. 
L o c u s t y p i c u s : Preza, sediments from the Upper Cretaceous Period. 
S t r a t u m t y p i c u m : Carbonic clay. 
D e r i v a t i o n o m i n i s : In memory of Prof. Dr. P. W. Thomson. 
D i f f e r e n t i a l d i a g n o s i s : It is distinguished within the form-genus by means 
of its characteristic annuli and by the absence of arci. 
P r e s e n c e : Upper Cretaceous Period, Santon/Campan: Preza. 
3.5. Inierporopolleniies krempi n. fsp. (Plate 3, 16—21). 
D i g n o s i s 
The equatorial contour is triangular, generally with straight sides. On one of 
the surfaces, there are Y-shaped arci. This widens out a little at the angles; similarly, 
as for /. nimbus, the other surface is smooth. The exopores are small and circular, 
and their diameter does not generally exceed 0.5 p. The extragerminal exine is thin, 
aenerally 0 .6p thick; the tectum, columella layer, and foot layer are by and large 
of equal thickness. In the germinal region, the columella layer is only a little thicker 
P l a i c 3 1-3 — Inierporopolleniies nimbusP . 1953b. prep. A v e i r o - 4 ; cross-table No. 18.5/109^4 
4.6 — Inierporopolleniies plicaiusn. fsp.. prep. A r a d a — 8 — 1 ; crosst table No.19.3/119.4 
7.9. —Inierporopolleniies Iriangulus n . fsp., prep. Preza—III—2; cross-table N o . 
10-12. — Inierporopolleniies guineii n. fsp. P reza—II I—1; cross-table No. 9.3/120.9 
13-15. _ Inierporopolleniies ilwmsoni n . fsp.. prep. P reza—II I—22; cross-table No. 
16-18. - Inierporopolleniies krempi n. fsp.. prep. Avei ro—2; cross-table N o 8.1/118^9. 
19.21 — Inierporopolleniies krmpi n. fsp. prep. . Avei ro—8; cross-table No. 15.0/ MW 
->2-24. — Inierporopolleniies guineii n. fsp. . prep. Avei ro—2: cross-table No. 6.8 110 2 
25-27. — Inierporopolleniies concavus n. fsp. . prep. Preza—III—10; cross-table N o . 
8 8/111 ^ 
28-30. — Inierporopolleniies slanleyi n . fsp. , prep. Preza—III—24; cross-table No. 
31.33. _ \ni~erporopollenites slanleyi n. fsp., prep. Avei ro—23; cross-table N o . 6.5 117.7. 
34.36. — Inierporopolleniies slanleyi n. fsp. p.rep. P reza—II I—2; cross-table N o . 
16.2/117.4. 
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than in the extragerminal region. There is a small vestibulum and a similarly smaii, 
drop-shaped endannulus. The diameter of the endopore is about 1.5 |i. 
M a x i m u m s i z e : 11 n, in further specimens 9 — I 4 n . 
H o l o t y p e : Plate 3, Ifr—18; prep. Aveiro—2, cross-table No. 8.1/118.9. 
L o c u s t y p i c u s : Aveiro, sediments from the Upper Cretaceous Period. 
S t r a t u m t y p i c u m : Carbonic clay. 
D e r i v a t i o n o m i n i s : From Prof. Dr. G. O. W. Kremp. 
D i f f e r e n t i a l d i a g n o s i s : It is well-distinguished from /. nimbus PF. 1953b mainly 
by its smaller size. 
P r e s e n c e : Upper Cretaceous Period, Santon/Campan: Aveiro. 
3.6. Inlerporopollenitesguineli n. fsp. (Plate 3, 10—12, 22—24). 
D i a g n o s i s 
The equatorial contour is triangular, with concave sides; the angles are rounded, 
and the germinal region is a little prominent. On the one side there are very signi-
ficant arci that are generally 2 n wide and leave a regular triangular part free in the 
middle. The exopores are more or less drop-shaped, their length being about 2 n 
and their width 0.7 ti or so. The other surface is smooth. The extragerminal exine 
on the equator is generally I n thick; the tectum, columella layer, and foot layer 
are by and large no surface decorating elements or tectum perforations can be 
recognized. The foot layer in the germinal region does not become separated f rom 
the columella layer and does not form any endannulus. The endogerminaliae are 
about 1.5 n thick. The columella layer at the angles becomes very thick. 
M a x i m u m s i ze : Plate HI, 10—12, prep. Preza—III—I, cross-table No. 9.3/120.9. 
L o c u s t y p i c u s : Aveiro, sediments from the Upper Cretaceous Period. 
S t r a t u m t y p i c u m : Carbonic clay. 
D e r i v a t i o n o m i n i s : From Dr. Ph. Guinet. 
D i f f e r e n t i a l d i a g n o s i s : It is well-distinguished from the former form-species 
by the arci, which are parallel with the equator of one of the surfaces, and also by 
the larger size. 
P r e s e n c e : Upper Cretaceous Period, Santon/Campan: Aveiro. 
3.7. Inlerporopollenites concavus n. fsp. (Plate 3, 25—27). 
D i a g n o s i s 
The equatorial contour is triangular, with concave sides; the angles are widely 
rounded, are sometimes nearly angular. On the sculptured surface, there is a charac-
teristic exine thickening, arci. connecting the sides of the germinaliae of the pollen 
grain and surrounding half the exopores too. The other surface is smooth. The 
exopores are mostly ellipsoidal, with a maximum size of 2—2.5 The extragerminal 
exine on the equator is 1.5 n thick, the tectum, columella layer, and foot layer being 
generally of equal thickness. In the germinal region, the thickening foot layer is not 
separated from the columella layer. There is no vestibulum. The endannulus is more 
or less wedge-shaped, its maximum width being 2 | i . In the poles of the pollen grain 
the columella layer becomes thick, together with the tectum being as thick as the 
extragerminal exine. The endogerminalia is wide, with a diameter of about 4 n. 
M a x i m u m s i z e : 23 n, in further specimens 20—25 
H o l o t y p e : Plate 3, 25—27, prep. Preza—III—10, cross-table No. 8.8/111.5. 
L o c u s t y p i c u s : Preza, sediments from the Upper Cretaceous Period. 
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S t r a t u m t y p i c u m : Carbonic clay. 
D e r i v a t i o n o m i n i s : From its concave contour . 
D i f f e r e n t i a l d i a g n o s i s : The surface formation of one side, and the size and 
the form of the pores are good distinguishing marks within the form-genus. 
P r e s e n c e : Upper Cretaceous Period, San ton /Campan : Preza. 
3.8. InterporopoUenites Stanley! n. fsp. (Plate 3, 28—36). 
D i a g n o s i s 
The equatorial contour is tr iangular, with mildly convex sides, and the germinal 
region isa little prominent. One of the sides is smooth, without any surface formations, 
On the other side, there are characteristic arci, about 4 p wide, r ibbon-shaped, and 
reaching f rom pore to pore. In the middle is a regular triangular part thin-walled. 
In the middle is a regular triangular part thin-walled. The exopores are elliptical 
or circular, oriented in the radial direction, their maximum size being about 3 p. 
The extragerminal equatorial ectexine is generally 1 p thick, the tectum, columella 
layer, and foot layer are largely of the same thickness. In the germinal region, the 
foot layer is a little separated f rom the columella layer; there is a small veslibulum, 
which thickened clublike, creates an endannulus that is generally 1.3 p thick. At 
the angles, the columella layer becomes very thick; it is about the quadruple of that 
in the equatorial region. The endopores are 3.5—3.8 p wide. 
M a x i m u m s i z e : 22 p, in fur ther specimens 20—25 p. 
H o l o t y p e : Plate 3, 28—30, prep. Preza—111—24; cross-table No. 16.2/114.1. 
L o c u s t y p i c u s : Preza, sediments f rom the Upper Cretaceous Period. 
S t r a t u m t y p i c u m : Carbonic clay. 
D e r i v a t i o n o m i n i s : From Prof. Dr. E. A. Stanley. 
D i f f e r e n t i a l d i a g n o s i s : It is distinguished f rom I. guineti n. fsp. by its wide 
surface formations. 
P r e s e n c e : Upper Cretaceous Period, San ton /Campan: Preza. 
4.1. Interporopollenites pfltigi n. fsp. (Plate 4, I—6). 
D i a g n o s i s 
The equatorial contour is tr iangular, generally with straight sides. The angles 
are rounded, the germinal region being a little prominent. Both surfaces, are decorat-
ed. On the one side, beside the Y-shaped wide arcus there is a characteristic ectexine 
at tenuation parallel to the sides and having the shape of a split or narrow crescent, 
about 5—6.5 p long and I — l . 5 p wide. The exopores are mostly radially-oriented 
ellipsoidal, measuring I — 1 . 5 x 3 — 4 p. The surface including that of the arci seems 
to be smooth and perforation-free. On the other side, the exopores correspond 
to the former ones with respect to size and arrangement, but at the pole there is a 
largely circular, finely-granular ectexine thickening 4 p wide. The exopores are 
surrounded in the centripetal direction by a similar, finely-granular ectexine thick-
ening that seems to be smooth at the apex of the pollen. Its width is about 4 p. 
The exine consist only of ectexine, being 1.5 p extragerminally; the tectum, columella 
layer, and foot layer are by and large equally thick. The foot layer in the germinal 
region becomes very thick, forming a more or less club-shaped endannulus. The 
germinal columella layer becomes similarly very thick as compared with the extra-
germinal region. There is no vestibulum; the endogereminalia is generally 4 p wide. 
M a x i m u m s i z e : 2 6 p , in further specimens 24—32p. 
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H o l o t y p e : Plate 4, I—3, prep. Arada—8—7; cross-table No. 14.5/111.2. 
L o c u s t y p i c u s : Arada, sediments from the Upper Cretaceous Period. 
S t r a t u m t y p i c u m : Carbonic clay. 
D e r i v a t i o n o m i n i s : From Prof. Dr. H. PFLUG, t hee l abora to ro f the Normapolles 
stemma taxonomy. 
D i f f e r e n t i a l d i a g n o s i s : The comparatively strong and different decorations of 
both surfaces are well-distinguished within the form-genus. 
P r e s e n c e : Upper Cretaceous Period, Santon/Campan: Arada. 
4.2. Inlerporopolleniies prezaensis n. fsp. (Plate 4, 7—15). 
D i a g n o s i s 
The equatorial contour is triangular, with convex sides; the germinal region is 
semicircularly prominent. On one of the surfaces, there is a characteristic Y-like 
arcus. This is given by the thicker part of the ectexine, the rim of which is undulatory 
and strongly enlarged near the angles of the pollen grain. The exopoies are more 
or less triangular or ellipsoidal, oriented in the tangential direction, their size being 
about 4—4.5 n. On the other surface, the germinal foramina are surrounded essen-
tially by flat, wide, oculus-like annuli. On this surface, the exopores are generally 
ellipsoidal, oriented radially, their maximum size being 5—6\x. The extragerminal 
exine on the equator is about 2 n thick; the tectum is narrow, and its thickness cannot 
be established light-microscopically. The perforations of the tectum can be seen 
well with a light-microscope. On the surface, no decoration is to he observed. The 
columella layer is well separated, but a detailed morphology of its elements cannot 
be recognized light-microscopically. Of the three layers, in the extragerminal region 
on the equator the foot layer is the thickest one. At the vestibulum, the columella 
layer is the thickest one. At the vestibulum, the columella layer becomes thick; 
round the endopores the foot layer does the same, forming characteristic endannuli. 
The endopores have diameters of about 4 n. 
M a x i m u m s i ze : 43n . in further specimens 40—48|j. 
H o l o t y p e : Plate 4, 7—9, prep. Preza—III—2; cross-table No. 11.4/115.8. 
L o c u s t y p i c u s : Preza, sediments from the Upper Cretaceous Period. 
S t r a um t y p i c u m : Carbonic clay. 
D e r i v a t i o n o m i n i s : From Preza, the typical habitat. 
D i f f e r e n t i a l d i a g n o s i s : It is distinguished well from /. pflugi n. fsp. by its 
larger size and the decoration of its surface. 
P r e s e n c e : Upper Cretaceous Period, Santon/Campan: Preza. 
4.3. Inlerporopolleniies heieropolalus n. fsp. (Plate 5, 1—6). 
D i a g n o s i s 
The equatorial contour is triangular, generally with straight sides. In one of 
the angles, there is an ectexine attenuation of about 4\ i diameter. On both surfaces, 
P l a t e 4. 1-3. — Inlerporopolleniies pflugi-n. fsp.. prep. Arada—8—7; cross-table No . 14.5/111.2. 
4-6. — Inlerporopolleniies pflugi-n. fsp., prep. Preza—III—4: cross-table No . 19.9/116.4 
7-9. — Inlerporopolleniies prezaensis n. fsp.. prep. Preza—III—2: cross-table N o . 
11.4/115.8. 
10-12. — Inlerporopolleniies prezaensis n. fsp. . prep. Preza—III—5: cross-table No . 
10.6/115.8. 
13-15. — Inlerporopolleniies prezaensis n. fsp.. prep. Preza—III—3; cross-table No. 
18.8/116.5. 
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there are characteristic arci, mostly surrounding a triangular space and uniting 
circularly round the exopores. The exopores can sometimes be observed with 
difficulty; they are small and circular, their maximum size being about I n. The 
extragerminal exine is very thin, generally 0,6 n; the tectum, columella layer and 
foot layer are equally thick. The foot layer becomes only a little thicker in the germinal 
region; the endannulus is drop-shaped, its thickness not generally reaching I n. 
There is a small vestibulum; the diameter of the endopore is 1.7 n. 
M a x i m u m s i z e : I5n , in further specimens 12—18 
H o l o t y p e : Plate 5, 1—3, prep. Aveirc—14; cross-table No. 8.2/112.8. 
L o c u s t y p i c u s : Aveiro, sediments from the Upper Cretaceous Period. 
S t r a t u m t y p i c u m : Carbonic clay. 
D e r i v a t i o n o m i n i s : From the two different surfaces of the pollen grain. 
D i f f e r e n t i a l d i a g n o s i s : It is well-distinguished from pollen grains of similar 
type by its smaller size. 
P r e s e n c e : Upper Cretaceous Period, Santon/Campan: Aveiro. 
4.4. Inierporopollenites ateiroensis n. fsp. (Plate 5, 7•—9, cf. 10—12). 
D i a g n o s i s 
The contour is more or less hexagonal, with rounded angles. In the middle of 
one the poles, there is a small Y-shaped tetrad mark. In the germinal region, round 
the exopores, the ectexine becomes somewhat thicker and from angle to angle 
there is a wide Y-shaped formation. The rim of the thickening is undulatory, and 
round the tetrad-mark the exine is a little thicker. On the other side, the thickening 
extends only over the surroundings of the exogerminaliae, centripetally from the 
equator being about 5 times wider than along the equatorial contour. This thickening, 
that is essentially an annulus, is reminiscent of the oculus. The exogerminaliae grow 
longer in the tangential direction; they are split-like, and 1 0 x 2 — 3 n in size. The 
surface of the pollen grain is smooth or a little scabrate. The extragerminal exine is 
about thick. The we 11-separated tectum and columella layer are more or less 
of the same thickness. In the germinal region, the columella layer becomes somewhat 
thick. The vestibulum is marked and the foot layer becomes very thick. There is an 
endannulus of centripetal direction. The endopores are by and large 3 n wide. 
M a x i m u m s i z e : 25 n, in further specimens 22—30(i. 
H o l o t y p e : Plate 5, 7—9, prep. Aveiro—15; cross-table No. 5.9/101.7. 
L o c u s t y p i c u s : Aveiro, sediments from the Upper Cretaceous Period. 
S t r a t u m t y p i c u m : Carbonic clay. 
D e r i v a t i o n o m i n i s : From Aveiro, the habitat of the typical specimen. 
D i f f e r e n t i a l d i a g n o s i s : Its essential morphological marks are the same as those 
P l a t e 5. 1-3. —Inierporopollenites lieieropolalus n. fsp.. prep. Averio—14; cross-table No. 
8 .2 /112 .8 . 
4-6. — Inierporopollenites heleropolatus n. fsp., prep. Averio—8; cross-table No. 
14.6/111.7. 
7-9. — Inierporopollenites ateiroensis n. fsp., prep.Aveiro—15; cross-table No.5.9/101.7. 
10-12. — Inierporopollenites cf. aveiroensis n. fsp., prep. Aveiro—I; cross-table No. 
10.1/114.9. 
13-15. — Interporopolleniles dinizae n. fsp.. prep. Aveiro—2; cross-table No. 15.5/107.2. 
16-18. — Interporopolleniles dinizae n. fsp., prep. Preza—III—2; cross-tablc No. 7.9/105.0. 
22-24. — Interporopolleniles cf. goczani n. fsp., prep. Aveiro—16; cross-table No. 6.3/130.5 
25-27. — Interporopolleniles kriegeri n. fsp.. prep. Aveiro—14; cross-table No. 9.9/108.0. 
M : XI000 
P O L L E N G R A I N S O F T H E I N T E R P O R O P O L L E N I T E S F G E N 59 
Plaie 5 
M K E D V E S a n d M A R I A H E G E D Ű S 
o f / , prezaensis n. fsp. It is well-distinguished primarily by the shape of the exogermi-
naliae, while in addition the smaller size and the form of the conture are to be men-
tioned as well. 
P r e s e n c e : Upper Cretaceous Period, Santon/Campan: Aveiro. 
4.5. Inlerporopollenites dinizae n. fsp. (Plate 5, 13—18). 
D i a g n o s i s 
In polar aspect the contour is triangular, with rounded angles and convex sides. 
The germinal region is not prominent; the surface is smooth, and a thickening 
can be observed only round the exogerminal pores. This thickening is not the same 
on both surfaces. The less-developed sculpture is essentially a 1.4—2p wide annulus 
of irregular rim; the more developed one on the other surface similarly surrounds 
the exogerminal pores, but it also extends towards the pole of the pollen grain and 
these three annuli nearly or completely unite. The exogerminal pores are located 
comparatively in the neighbourhood of the centre of the pollen grain; their rim is 
irregularly undulatory, their shape is mostly radially stretched, and their maximum 
size is about 4 n . The extragerminal exine is 1.2—1.5 p thick, the foot layer being 
the thickest of the three layers. In the germinal region, the foot layer becomes a 
little thicker and there is an endannulus curving in towards the pollen centre. The 
thickness of the endannulus is 2 p or so, and the width of the endopore is about 
I — 1.4 p. 
M a x i m u m s i ze : 23 p, in further specimens 20—27 p. 
H o l o t y p e : Plate 5, 13—15, prep. Aveiro—2; cross-table No. 15.5/107.2. 
L o c u s t y p i c u s : Aveiro, sediments from the Upper Cretaceous Period. 
S t r a t u m t y p i c u m : Carbonic clay. 
D e r i v a t i o n o m i n i s : From Dr. F. Diniz who made the material of investigation 
available to us. 
D i f f e r e n t i a l d i a g n o s i s : It is well-distinguished from the pollen grains of similar 
size by its characteristic sculpture. 
P r e s e n c e : Upper Cretaceous Period, Santon/Campan: Preza. 
4.6. Inlerporopollenitesgoczani n. fsp. (Plate 5, 19—21, cf. 22—24). 
D i a g n o s i s 
The equatorial contour is triangular, with mildly convex or straight sides. The 
germinal region is not or only a little prominent. On one of the surfaces there arc 
arci about 6 p wide, and on the poles there is a tirangular-shaped exine part. The 
exopores are approximately circular or ellipsoidal oriented in the radial direction, 
with average size 3 p and respectively 2 x 4 p . Round the pores, in the centripetal 
direction, there is an annulus about 3—4p wide which is decorated on both surfaces 
with granules of finely rugulate elements. The extragerminal exine is about 2 p thick. 
The foot layer is the thickest of the three layers, comprising half of the total thickness 
of the ectexine. The tectum and the columella layer are by and large of equal thick-
ness. At the angles the tectum and the columella layer are 1.5 p. In the germinal 
region, the foot layer becomes very thick and forms a maximum 4 p thick wedge-
shaped endannulus. The endopore is wide, its diameter generally being 5 p. 
M a x i m u m s i z e : 32p, in further specimens 29—36p. 
H o l o t y p e : Plate 5, 19—21, prep. Preza—III—2; cross-table No. 8.8/120.2. 
L o c u s t y p i c u s : Preza, sediments from the Upper Cretaceous Period. 
S t r a t u m t y p i c u m : Carbonic clay. 
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D e r i v a t i o n o m i n i s : From Dr. F. Góczán. 
D i f f e r e n t i a l d i a g n o s i s : It is well-distinguished from /. dinizae n. fsp. by arci 
on the side, f rom I. plicaius n. fsp. by the shape of the annulus and the ornamentation. 
P r e s e n c e : Upper Cretaceous Period, Santon/Campan: Preza. 
4.7. Interporopolleniles kriegeri n. fsp. (Plate 5, 25—27). 
D i a g n o s i s 
The equatorial contour is triangular, with rounded angles and convex sides. 
The germinal region is not prominent from the equatorial amb of the pollen grains. 
It is characteristic of the surface ornamentation that it is only slightly marked. 
One of the sides is nearly entirely smooth the exine becoming a little thicker only 
round the exopores, and a narrow annulus appears. On the other side, there is a 
Y-shaped arcus with a full width of about 7—10 n. The exopores are circular or 
ellipsoidal, their maximum size being 2—3 n. The thickness of the extragerminal 
exine is about 1 n_ The tectum, columella layer and foot layer are of almost equal 
thickness. The foot layer gradually becomes thicker in the direction of the germinal 
region, forming a wedge-shaped endannulus with maximum thickness of 3p . In the 
germinal region, the foot layer is not separated from the columella layer. The dia-
meter of the endogerminalia is about 5 |i. 
M a x i m u m s i z e : 25 p, in further specimens 22—28 p. 
H o l o t y p e : Plate 5, 25—27, prep. Aveiro—14; cross-table No. 9.9/108.0. 
L o c u s t y p i c u s : Aveiro, sediments from the Upper Cretaceous Period. 
S t r a t u m t y p i c u m : Carbonic clay. 
D e r i v a t i o n o m i n i s : From Dr. W. Krieger, one of the authors of the form-genus. 
D i f f e r e n t i a l d i a g n o s i s : It is well-distinguished within the form-genus by its 
only slightly-marked decorating elements. It can be distinguished from /. aveiroensis 
n. fsp. by the shape of the annuli. 
P r e s e n c e : Upper Cretaceous Period, Santon/Campan: Aveiro. 
Discussion of results 
With regard to the form-species treated in our work it must be stated that this 
level is extremely rich in these pollen grains, even in an international relation. 
Notwithstanding that the publications generally indicate one form or two within 
the Normapolles region in sediments from the Upper Cretaceous Period, they are 
similarly present in the Palaeocene and Lower Eocene as well, but they can mostly 
be regarded as incidental elements. A similar facies is locally indicated perhaps by 
K R U T Z S C H ' S work (1966). A detailed taxonomical elaboration of this has not taken 
place as yet but we may expect a very interesting comparison from these data. Since 
the descriptions that may be considered as standard works, our paper is the first 
to deal with the taxonomy of pollen grains, and thus its character is mainly funda-
mental and descriptive. It must be pointed out that our knowledge concerning the 
form-species characters was limited for just that reason. It is possible that several 
diHerenciated species will later be found the same. The exact descriptions and the 
most perfect representations possible, therefore demand very great care. It is to 
be hoped that before long an opportunity will present itself for the performance of 
scanning-electronmicroscopic investigations as well; on the above basis, these are 
especially suitable for making progress in the problems of "species". The point 
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in question is that there is a facies or level within the Upper Cretaceous Period that 
can be characterized very well and those predominant formations were the ancient 
Juglandaceae trees. The presence of the form-species in some habitats is interesting. 
One form-species occurred in all three habitats, nine in two habitats, and sixteen in 
one habitat. There were six form-species in Arada. fourteen in Aveiro, and seventeen 
in Preza; thus Preza is the habitat richest in these pollen grains. Only two occurred 
conclusion in Arada, six in Aveiro and eight of them in Preza. Withaut drawing too far-
reaching from these figures, the following findings may be made: It is possible that one 
of the peculiarities of the pollen grains of the ancient Amentiflorae is a prodigious 
richness in species, this is a well-known characteristic of tropical natural history, 
or the pollen grains of the individual species are rich in forms. In possession of the 
present data, this problem can only be decided if detailed elaboration takes place both 
vertically and horizontally within the Normapolles region. As regards the habitats 
investigated, their full evaluation is possible with the whole of the pollen collections. 
In this connection we refer to the fact that this place is very interesting and rich in 
further Normapolles as well; we have already published electron microscopic data 
about a part of these. 
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